Aim of the study. The aim of this study was to assess the scope and direction of long-term change tendencies in indicators of mental, physical, and motor development, and to assess the correlation between the level of non-verbal intelligence and indicators of physical development and between the level of non-verbal intelligence and selected components of physical fitness (measured according to under the health-related fitness convention) among children aged 4-14 years from different social backgrounds in the Małopolska Province. Material. Observed was the level of motor, somatic, and mental development among girls and boys aged 4-14 years between 2005 and 2010 in three different-sized agglomerations in the Małopolska Province: the city of Kraków, the village of Barcice, and the town of Sławków. A total of 1429 children were assessed, including 202 girls and 217 boys from Barcice, 221 girls and 199 boys from Sławków, and 274 girls and 316 boys from Kraków.
ferred to as "the fl agship of Polish anthropology" [5] ) to research on physical anthropology by developing a method for assessing secular variation in physical development in respect to changes that occur in social gradients over time [2-5, 8, 11] . Another unique, international-level achievement of Polish anthropology is the assessment of intergenerational variation in physical fi tness indicators [10, [14] [15] [16] [17] [18] [19] [20] , especially those components of physical fi tness that are regarded positive measures of health [18] .
To date, the tradition of assessing long-term change tendencies in intellectual development among persons from different social backgrounds, popular since the 1980s, has not attracted the interest of Polish researchers. This may be due to the fact that from the perspective of physical anthropology, mental development is not part of biological development [20] . It seems that Polish research may still be affected by the methodological approach to interpreting and assessing human mental health on the part of some branches of psychology, even though the approach is becoming less and less popular [21, 22] .
Toward the end of the 20th century, American academic James Robert (Jim) Flynn, now Emeritus Professor of Political Studies at the University of Otago in Dunedin, New Zealand, drew attention to certain evidence for the viability of assessing intergenerational variation in intelligence. Flynn confi rmed in his work The Mean IQ of Americans: Massive Gains 1932 to 1978 [23] a linear, monotonic increase in IQ of 3 points per decade (about 0.3 points per year on average) based on a comparative analysis of the results obtained in 13,000 tests conducted from the beginning of the 20th century in 24 countries. Studies usually term this effect the Flynn Effect [24] [25] [26] .
It should be noted that studies conducted among children in some populations reported long-term changes in IQ even earlier. However, no important conclusions were drawn from the observed phenomenon. R.L. Thorndike, among others, noticed in 1975 an improvement in the results of Stanford-Binet intelligence tests conducted among children [27] . Prior to Flynn's fi ndings, Richard Lynn published an article in Nature [28] in which he described the occurrence of secular variation in intelligence based on a comparative analysis of results obtained among Asian and American population. Consequently, studies sometimes refer to the phenomenon using a longer term, the Lynn-Flynn effect, indicating that two researchers discovered the same phenomenon in different populations [29, 30] .
The non-verbal intelligence assessment using Raven's test among Polish children aged 4-14 years from three different-sized agglomerations in the Małopolska Province: the city of Kraków, the village of Barcice, and the town of Sławków [19] , conducted between 1975 and 1980 and repeated 30 years later between 2005 and 2010 [20] , may indicate that a similar tendency occurred in Poland, albeit to a lesser extent. Analysis of the obtained results indicates that the arithmetic means of non-verbal intelligence and biological development indicators may have slightly improved among boys and girls from the town and the village, while non-verbal intelligence and physical development indicators may have stabilized or decreased among children from the city. Polish studies have indicated the possibility of biological development decelerating only among children born in the 1980s, i.e., during an economic crisis that accompanied the political transformations [4] . In Europe, the deceleration of physical development has been confi rmed in rich Scandinavian countries [9, 11] . This deceleration is the result of using the full potential for biological development due to an improvement in the quality of life. It seems interesting that the same phenomenon has been confi rmed in the latest assessments of secular variation in intelligence, for instance, in Norway [31] .
However, researchers have been observing positive long-term changes in intelligence in long and short periods since the beginning of 1980s. These changes are understood to confi rm the aforementioned LynnFlynn effect. In the USA, average IQ increased by 13.8 points between 1932 and 1978, i.e., by about 0.33 points per year [32] . This tendency continued at least until the mid-1990s [33] . An even greater increase in IQ was observed in other countries. In Great Britain, for instance, IQ increased by 27 points between 1942 and 1992 [34] . An improvement in IQ was also found within shorter periods and not only in developed countries. Quoting all relevant publications would be difficult; by necessity, only the following review publications will be suggested for reading here: Lynn [28] ; Ang et al. [30] ; Lynn and Hampson [35] ; Flynn [36] ; Taesdale and Owen [37] ; Colom, Pueyro, and Jouan-Espinosa [38] ; Taesdale and Owen [39] ; Colom, Juan-Espinosa, and Garci [40] ; Dickens and Flynn [41] ; Daley et al. [42] ; Sundet et al. [43] ; and Rodgers and Wänström [44] .
This study may provide information on tendencies related to non-verbal intelligence among pre-school and school-aged children during three decades of dramatic political transformations in an Eastern European country with respect to the children's biological development indicators and taking into account regional, social, cultural, and educational characteristics of their place of residence. Furthermore, by extending the analysis of the obtained results to include the secular variation of the correlation between mental, physical, and motor development indicators among the studied children, the study will provide information on the environmental and biological factors that affect the development of Polish children during a stage of intense mental and physical maturation within two important periods of Polish history, i.e., the ending stages of well-established socialism and the beginning stages of a free market economy. This aspect of long-term change tendencies has no reference point in Polish or foreign literature.
In Poland, apart from an analysis of an assessment conducted among children from the Małopolska Province [20] , studies only focused on determining correlations between the level of non-verbal intelligence measured using the Raven test and biological (somatic, functional, and motor) development according to age, forms of physical activity [45] [46] [47] [48] [49] [50] , and characteristics of the sociocultural environment [19, 51, 52] . Some of these studies did not take into account the division into sexes [19] based on the assumption that the Raven test would eliminate sex-based variation of results during a period of children's progressive development at a given chronological age. Studies conducted in the fi nal decades of the 20th century in the Małopolska Province [45] [46] [47] [48] [49] [50] [51] [52] did not attempt to interpret the observed auxological phenomenon, apart from stating a lack of correlation between mental and biological development indicators. The lack of attempts must have most certainly been due to objective reasons. Searching for relationships between the causes of mental and biological processes is unjustifi ed. These areas do not affect each other and are stimulated by different genetic and environmental factors. Basing the interpretation of such correlations on the anthropological approach allows one to indicate several reasons for the existing situation.
Firstly, taking into account the diffi culty of solving motor tasks in simple motor tests, it should be assumed that the older and the more intelligent a child is, the less important intelligence is in performing automated motor actions [53, 54] . Thus, correlations between the level of intellectual development and the increasing ease with which a child performs tasks during motor tests may be weak if the child's motor abilities will not be appropriately stimulated though physical activity.
Secondly, taking into account the aforementioned assumption and the effectiveness of realizing the statutory aims of physical education, it can be pointed out that children need to learn to care about their own bodies, e.g., by increasing their physical fi tness through motor exercises. One may expect that if children's intelligence is properly applied to achieve the statutory aims of physical education, intelligent children should be more aware of the need to maintain physical activity and would, therefore, achieve higher levels of motor fi tness abilities. The American approach considers some of these abilities to be components of physical fi tness under the H-RF convention [55] , while Polish anthropology considers them to positive measures of health [18] . Thus, an assumption can be made that the correlation between non-verbal intelligence and motor fi tness indicators will constitute a measure of the associative relations between the dependent and the independent variable. If so, then the results of motor test will not only constitute a physical indicator, but, fi rst and foremost, a measure of the attainment of the desired pedagogical effects within school physical education and of a harmonious mental and biological development that takes place through ontogeny in particular environmental conditions. The development can also be strengthened be the aforementioned ability to perform tasks in more diffi cult motor tests on the part of children with a higher level of non-verbal intelligence, especially in terms of the g factor [30] . Setting aside the genetic background and trainability, which are diffi cult to assess, this assumption must lead to the conclusion that when physical education proceeds correctly, there should occur a stronger correlation between the level of mental and motor development among more intelligent children. A lack of such a correlation may indicate a low effi ciency of educational infl uence in terms of applying students' intellectual potential to stimulate motor development.
Thirdly, the similarity between the developmental dynamics of somatic traits and non-verbal intelligence [20] during the progressive period of child ontogeny supports the claim that achieving a harmonious development of somatic traits and non-verbal intelligence should be considered the desired state. The existence of such a state would confi rm a high level of correlation between the indicators of biological and mental development. Therefore, the assumption that the same factors that are responsible for the Lynn-Flynn effect may benefi t achieving this state seems justifi ed.
Unfortunately, such factors are diffi cult to identify in a defi nite manner. The currently most popular theory st centuries infl uence phenotypic variability of intelligence. Among such factors, literature most frequently mentions the spread of fi lms, television, video games, and computers [56] , urbanization [57, 58] , improved access to education [58] , changes in the educational system [58] , accessibility of preschool education [59] , introduction of new mathematics curricula [60] , improvement in teacher training, increased share of higher education, increased budgetary spending on education [56, 58] , and changes in the children raising patterns [58] . Studies also aimed to prove that the Flynn effect may be related to the number of offspring and the amount of income in the family [61] and to parental education [62, 63] . Researchers also frequently suggested that the phenomenon in question correlates with the quality of nutrition [64] [65] [66] [67] [68] and the improvement in medical care [69] . Furthermore, some proposals stated that the phenomenon is caused by genetic factors [70] [71] [72] [73] or simply by an artifact [74] [75] [76] [77] .
In this context, A. R. Jensen's theory [78] , which considers the Flynn effect a multi-factor phenomenon, seems interesting. The theory means that different, often minuscule, factors may affect the rate and direction of long-term change tendencies in intelligence, depending on the situation. So far, the interesting (and justifi ed) proposal by American anthropologist Richard D. Fuerle [79] that correlates the phenomenon in question with an accelerated development of children in subsequent generations, has not been popular. Both of the latter hypotheses are interesting and worth investigating for not only theoretical, but practical reasons as well.
A review of studies motivated the authors of this article to investigate the direction and scope of long-term changes that occurred during the political transformations period in Poland in children's intellectual potential as part of their biological development and to determine some of the conditions required for a harmonious mental and biological development in boys and girls aged 4-14 years from the Małopolska Province.
Aim of the study
The aim of this study is to assess the scope of longterm change tendencies in the indicators of mental, physical, and motor development and the correlation between the level of non-verbal intelligence and physical development indicators and between the level of non-verbal intelligence and selected components of physical fi tness under the H-RF convention among kindergarten -and school-aged children from different social backgrounds.
Research hypotheses:
1. Regardless of the direction of long-term change trends in mental and physical development indicators among children, the strength of correlations between these indicators may increase due to a fuller use of intellectual potential among a generation that develops during a period of extraordinary technological advancement, alternatively termed a scientifi c and technological revolution.
Assuming that the increase in the intellectualization
of school physical education in the subsequent legal modifi cations to the Polish educational systems lead to students becoming more aware that they should care about their bodies and improve their physical fi tness throughout their entire lives, it can be expected that children in the 21st century will show positive, long-term changes in the strength of correlation between their intellectual and motor potentials.
Methodology 1. Sample size
Observations of the level of motor, somatic, and mental development among boys and girls aged 4-14 years were conducted between 2005 and 2010 in three different-sized agglomerations in the Małopolska Province: the city of Kraków, the village of Barcice, and the town of Sławków. A total of 1429 children were assessed, including 274 girls and 316 boys from Kraków, 202 girls and 217 boys from Barcice, and 221 girls and 199 boys from Sławków.
Methods, techniques, and tools
In accordance with the study aim, a comparative analysis between the results from this study and from the assessment conducted between 1975 and 1980 in the same agglomerations [19] was performed. To perform the analysis, the same methodology as in the previous assessment had to be used. This article uses only part of the obtained results, i.e., only the basic indicators of biological, mental, and motor development are investigated, such as:
1. body height (measured in the Frankfurt plane using an anthropometer) 2. strength abilities of arms and legs (throwing a medicine ball forward from above the head and a long jump from both feet) [ Tables I and II show the results of non-verbal intelligence measurements using Raven's Matrices and of body height measurements among chil- Furthermore, a comparative analysis of the differences in the developmental kinetics of these two parameters indicated a tendency in the second assessment series (2005-2010) for differences in the physical and mental development to diminish between children from agglomerations with different urbanization, i.e, the village of Barcice, the town of Sławków, and the city of Kraków. The progressive decrease in body height and nonverbal intelligence development among children from Kraków in the second assessment series can be considered a characteristic trait of the observed long-term change tendencies. A typical tendency for long-term benefi cial changes to occur in somatic and motor development was found only in children from Barcice and Sławków (Tables I and II, Figures 1 and 2) . A similar tendency was found in another study [20] . Consequently, the Lynn-Flynn effect may have occurred (to a limited extent) only in some social backgrounds of children from the Małopolska Province.
Correlations between body height development
and non-verbal intelligence measured using Raven's Matrices in the first and second assessment series
This article presents the correlation mentioned in the heading of this subsection and in the research hypothesis in several stages. A similar presentation method was used for somatic and non-verbal intelligence measurements (using Raven's Matrices) [19] from the fi rst and second assessment series. The results of the second assessment series (2005) (2006) (2007) (2008) (2009) (2010) provided information on the long-term change tendencies for correlations to increase between indicators of biological development (body height) and mental development (level of intelligence obtained using Raven's Matrices) according to such taxonomic criteria as the general tendency among study participants and according to more specifi c criteria, such as sex, place of residence (Kraków, Sławków and Barcice), chronological age (7-14 years), and age group (4-7, 7-11 and 11-14 years). Under the assumed study aim, the analysis was to indicate the scope and direction of changes that occurred within 30 years in the cor- relation between biological and mental development during the ontogeny period among children from the Małopolska Province.
-Correlations during the ontogeny period among children aged 4-14 years according to sex, chronological age, age group, and place of residence Table III and Figure 3 show the coeffi cients of linear correlation between body height and the level of nonverbal intelligence measured using Raven's Matrices among study participants. The values of these parameters in the second series (2005-2010) indicate a clear tendency for the correlation between the somatic development indicator and the level of non-verbal intelligence to increase according to sex, age group (except for children aged 4-7 years), and place of residence. The increase in the correlation during the entire period of ontogeny was considerable among both sexes (r xy = .8). Therefore, it can be proposed that a signifi cant correlation occurred in the second series between the levels of mental and somatic development. In addition, the changes in this correlation (r xy = .4-.5) among each age group (4-7, 7-11, and 11-14 years) lie within the range of a major correlation, as defi ned by Guilford's classifi cation.
It should also be noted that in the fi rst assessment series (1975) (1976) (1977) (1978) (1979) (1980) , the strength of correlations between the indicators of biological and mental development was extremely low, especially among older children (11-14 years) and among children from Kraków.
-Correlations according to sex and age group A more detailed comparative analysis of long-term change tendencies in the strength of correlation between the biological and mental development indicators found that correlation coeffi cients showed a lower variation in the second assessment series among boys and girls aged 4-14 years than in the fi rst series. Note the characteristic tendency for the strength of correlation to decrease among between the ages of 11 and 14 years ( Figure 4 , Table IV ). This tendency may have been caused by an uneven rate at which the children entered the intense period of biological and mental maturation and by their mental development taking place later than their extremely fast biological development during the aforementioned ontogeny period. It is worth underlining that this tendency was clearer among boys than among girls (Table IV) .
-Correlations according to sex and place of residence
As has been stated earlier, boys as well as girls from three different agglomerations in the Małopolska Province showed a very strong correlation (r xy = .8) Table  V) . It can, therefore, be proposed that the sociocultural status of the place of residence did not hamper mental development during biological development among boys and girls from the Małopolska Province during the studied ontogeny period.
-Correlations according to age group and place of residence
The aforementioned increase in the correlation between physical and mental development among children from different social backgrounds can be explained by the obtained coeffi cients of correlation between body height and the level of non-verbal intelligence (r xy = .4-.5), calculated for each age group (4-7, 7-11, and 11-14 years) among children who in the fi rst decade of the 21st century lived in three agglomerations in the Małopolska Province: a village, a town, or a city ( Figure 6 , Table VI Raven's test the changes in body height among children aged 4-14 years from the Małopolska Province (Tables I and II second series for differences in motor fi tness abilities residence to decrease between children from different agglomerations (a village, a town, and a city).
4.
Correlations between the level of non-verbal intelligence measured using Raven's test and the general fitness indicator in two assessment series among children from the Małopolska Province
For the purposes of the analysis of long-term change tendencies in correlations between mental and motor development, it was assumed that, in accordance with the methodology used in the fi rst assessment series (1975) (1976) (1977) (1978) (1979) (1980) , the results of Raven's test would constitute the mental development indicator and the general fi tness indicator would constitute the motor development indicator. As described in the Methods, techniques, and tools subsection, the general fi tness indicator was based on normalized values of the following three fi tness abilities: arm strength (throwing a medicine ball test), explosive power of legs, i.e., jumping ability (long jump from both feet test), and speed capacity (30-m run test). This article will present long-term change tendencies in the correlation between non-verbal intelligence and the motor fi tness indicator in several subsections, as was the case for the comparative analysis of the coeffi cients of correlation between body height and intelligence, using the same classifi cation of the obtained results as in Chapter 2.
-Correlations between the non-verbal intelligence and otor fitness indicators during the entire observation period and according to sex, age group, and place of residence Data in Table VIII and Figures 9 and 10 lead to the conclusion that in the second assessment series (2005-2010), study participants from the three agglomerations in the Małopolska Province showed a slight increase in the weak positive correlation between the non-verbal intelligence and motor fi tness indicators during the entire observation period (between the ages of 7 and 14 years). The correlation coeffi cient (r xy = .
2) corresponded to a weak correlation in the fi rst assessment series and to a modest correlation (r xy = .
3) in the second series. Boys displayed higher correlation coeffi cients than girls in both series. A characteristic decrease (almost to zero) in strength of correlation (r xy = .05) between the levels of somatic and mental development was found among the 11-14 years age group in the second series (Table VIII, Figure 10 ). Such a tendency was not found in the earlier series. On the contrary, the same age group in the fi rst series displayed the strongest correlation between the level of non-verbal intelligence and motor fi tness (Table VIII, Figure 9 ).
-Correlations according to age group and sex
Changes in correlation coeffi cients (Table VIII, Figures 9 and 10) , calculated for the two assessment series, indicate that sex had a varying effect on the changes in the strength of correlation between mental development and motor fi tness among children aged 7-14 years. The strength of correlation in the fi rst series varied. Among younger children, boys showed higher correlation coeffi cients, while among older children, girls showed higher correlation coeffi cients. The second assessment series involved a steady tendency for the correlations between mental and motor development indicators to increase among boys aged 7-14 years. In addition, the correlation between motor development and non-verbal intelligence among boys aged 11-14 years remained strong during a period that in the second series involved a decrease in such correlations.
-Correlations according to age group and place of residence
Taking into account the infl uence of social background on the secular variation in the strength and direction of the correlation between motor fi tness and intelligence indicators among children from Kraków, Sławków and Barcice ( Figures 11 and 12 , Table IX ), one may state that the correlation increased for all social backgrounds (a city, a town, and a village) in the second assessment series (2005) (2006) (2007) (2008) (2009) (2010) . Such a tendency was the strongest among children from Kraków (r xy = .4) and the weakest among children from Barcice (r xy = .2). A very clear decrease in the correlation occurred during the ages of 11 and 14 years among children from all social backgrounds. The fact that very low correlation coeffi cients were observed makes it diffi cult to interpret the slight decrease in the correlation among boys. It seems that in the second series for the 7-11 years age group, the strength of correlation between physical fi tness and intelligence may have been the only factor affecting the general indicator of correlation during the entire ontogeny period.
No such tendency was found in the fi rst series. Furthermore, low negative values of correlation coef- 
Summary
As stated in the Introduction, this study involved a partial overview of the comparative analysis conducted among boys and girls aged 4-14 years from the three agglomerations in the Małopolska Province that are traditionally distinguished based on their different sociocultural characters and natural environments: a village (Barcice), a town (Sławków), and a city (Kraków). Data were collected between 2005 and 2010 and compared to the results of similar observations conducted 30 years earlier in the same agglomerations [19] . In accordance with the research assumption, the analysis assessed the results of long-term change tendencies not only in the level of non-verbal intelligence and physical and motor development indicators, but also in the correlations between the mental development indicator (the results of Raven's test) and two biological development indicators: body height (a characteristic of physical development) and general motor fi tness (a normalized indicator obtained in motor abilities tests). The study was challenging to carry out. It involved overcoming a number of fi nancial, organizational (obtaining permissions for research from a bioethics commission, school authorities, and parents of study participants), and methodological diffi culties. Only using the same tools and techniques for measuring mental, motor, and anthropometric characteristics and the same method of data analysis could ensure the comparability of obtained results. Nevertheless, the effects of the undertaken effort and determination in carrying out the research project can be considered satisfactory not only because the study was a pioneering one and the obtained results have no reference point within Polish literature, but also because the project may prove to have theoretical and practical values in physical physical education on a regional as well as national scale.
What results of the presented research may justify the attainment (recommended in this article) of the team of researchers from the University School of Physical Education in Kraków? To some extent, the research hypotheses used in this article draw one's attention to the results. The hypotheses assumed that benefi cial long-term changes can be found in mental, somatic, and motor development among kindergarten -and school-aged children from three different agglomerations in the Małopolska Province, caused by civilizational and social progress (including legal changes to the educational system) that likely occurred in Poland during the period of political transformations. The obtained results confi rmed only some of these hypotheses. Nonetheless, the results should be considered especially valuable because they motivate one to refl ect upon the desired developmental effects and how to achieve them in practice.
Moreover, a comparison of the results of non-verbal intelligence tests using Raven's Matrices that were conducted in kindergartens and schools during the fi rst and second assessment series indicates a clear decrease in the level of mental abilities among children who attended kindergartens and primary schools in a city during the fi rst decades of the 21st century. It seems interesting that a similar decrease was observed in body height (i.e., a trait that best represents children's physical development). Negative changes also occurred, albeit to a lesser extent, in terms of motor fi tness among primary school students from Kraków. An etiological analysis of the observed phenomenon can only be based on well-known correlations between similar tendencies for prevalently genetic traits to decrease in especially adverse social conditions [4, 83] . However, such conditions for biological development were unlikely to have occurred in Kraków. One cannot rule out the possibility that the material situation and conditions for child raising may have worsened in families living in a city. The material situation and conditions for child raising may have, without a doubt, also affected the development of intelligence, as intelligence is highly susceptible to environmental factors [5663] . In this case, one may also consider the effectiveness of school pedagogical activity during a period of constant legal changes to the educational system that occurred at the turn of the 21st century in Poland.
The direction of changes in the development of children from a town and a village during the period of 30 years is an interesting fi nding in view of the negative long-term tendencies found for somatic and mental development among children from a city. This fi nding leads to the conclusion that the Lynn-Flynn effect occurred only in a village and a town in the Małopolska -----Province, and only to a limited extent [24] [25] [26] [28] [29] [30] . The gradually decreasing distance between each group in terms of physical, mental, and motor development may also, to some extent, indicate an increase in the status of small agglomerations in the Małopolska Province.
Furthermore, the phenomenon referred to in other publications as the open scissors phenomenon [18, 55, 83] , which involves benefi cial secular changes in physical development occurring together with negative changes in motor development among children, was not confi rmed in this study. This lack of confi rmation may be considered another positive fi nding of this study. Comparative analysis of changes in the correlation between non-verbal intelligence and somatic and motor development leads to conclusion that, in most cases, the assumption that civilizational and sociocultural transformations have a positive effect has been confi rmed, as indicated by higher coeffi cients of correlation between non-verbal intelligence and somatic and motor development indicators.
This may constitute proof that non-verbal intelligence and the physical development indicator improved at an equal rate. In such a case, the rate of mental development, determined by the quality of appropriate environmental stimuli, is usually lower than the rate of biological development. Thus, one could expect that a low correlation would indicate that efforts to improve non-verbal intelligence in children during their period of intense biological development were ineffective. An explanation of the phenomenon by American anthropologist Richard D. Fuerle [79] confi rms this expectation.
Based on the aforementioned assumptions regarding the interpretation of the obtained coeffi cients of correlation between non-verbal intelligence and the general motor fi tness indicators, one may also dispute the claim that children with higher intelligence are more aware of the need to shape their motor fi tness. Contemporary anthropomotorics [18, 55, 83] considers some of the indicators of motor fi tness to constitute elements of physical fi tness structure under the H-RF convention.
What arguments can be made to dispute the claim? Firstly, the correlation between non-verbal intelligence and motor fi tness development during the entire ontogeny period between the ages of 7 and 14 years was insignifi cant in the fi rst assessment (r xy = .2). In the second assessment, the correlation increased only slightly (r xy = .3), reaching a value that corresponded to a modest correlation between the mental and motor development indicator. Girls showed a smaller correlation than boys. The place of residence had an insignifi cant effect on the correlation.
Secondly, the second assessment, conducted in the same agglomerations 30 years later, found that only the youngest group (7-11 years) showed the aforementioned range of correlation coeffi cients and a concurrent decrease in these coeffi cients to almost zero. The correlation in the fi rst assessment was also weak, albeit with a negative sign. This may indicate that children with a higher non-verbal intelligence performed worse in motor abilities tests. It seems that the children's low awareness of the need to shape their motor fi tness was the only reason for the observed correlations. In the second assessment, such a state of affairs may have taken place especially in primary schools among students with a high non-verbal intelligence. The observed higher values of correlation coeffi cients among younger children can hardly be considered satisfactory and indicate that the statutory aims of physical education in early education were achieved to an unsatisfactory degree. One may suggest that for children within this age range, the ability to solve motor tasks by more intelligent children may have affected the results of motor tests .
Based on the proposed method of interpreting statistical results, one may state that within 30 years, despite constant legal modifi cations to the Polish educational system, changes in the intellectualization of physical education were insuffi cient to create attitudes among children that would help them achieve the desired effects in terms of their physical fi tness [18, 83] . Therefore, there exist grounds for falsifying the assumption made in this study that changes during the period of and legal modifi cations to the educational system in Poland that aimed to improve the intellectualization of school physical education may have improved the students' awareness of the need to care about their bodies and thus improve their physical fi tness.
It seems that the proposed approach to interpreting auxological phenomena during ontogenic development in children raised in different agglomerations also indicates a need to address important contemporary issues in education and pedagogy, such as unifying the teaching process for children from different backgrounds, unifying the assessment methodology for this process, as well as the issue of the constantly discussed school maturity of a six-year-old child [85, 85] . 
APPENDIX

